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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the vibration 
of a collector voltage by providing a coil current 
detecting part and a circuit for lowering a gate voltage in 
a MOS gate structure transistor and adding to a gate 
terminal the voltage of a current flowing from a main 
terminal into the gate terminal when a main terminal 
voltage is higher than a gate terminal voltage. 
SOLUTION: A transistor 304 for lowering a gate voltage 
and a coil current detecting part 305 are provided in a 
MOS gate structure transistor (e.g. IGBT) 303, and the 
serially connected resistor 309 and high pressure 
resistant rated current element 308 of a circuit for 
increasing a gate terminal voltage by a collector terminal 
voltage are connected between the collector and the 
gate of the IGBT 30. A gate voltage is applied so as to 
make constant a collector voltage in the transistor 304 
and raised instantly following the rising of the collector 
voltage. When the collector voltage is higher than the 
gate voltage, the gate voltage is increased by the rising 

of the collector voltage immediately after the starting of a current regulating operation, the 
collector current is also increased and thus the vibration of the collector voltage is suppressed. 
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3 0 8<z)-7rr^if^*>#^6n^ o ttitt, tt^jsi 
[002 7J17 ti*«wcD02 mmm<D®mmi&*7jk 

^-SlElSSiU-C, SH2 0 8in>f>t2 0 9(Dl 
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irt»i t a>f>t2 0 9«, IGBT2 03^7 
OfcSSCC-f ^-^3>n^;I/2 02*6IGBT20 

itCC^^^->3>rJ Y;l/2 0 2 3fe6©8&>h«ftCcJ:4 

iawfeur**^ mi*jfe^cD]S»iEsm^^i:a 

[0 02 8] *fc»fa2 0 6». MOSFET2 04© 

0, S£i2 0 8 t3>f>* 2 0 9«:<k£y- 
*»4S***J:0-JB5iaHU. a U ^ *«EEflC««*W(l 
©»***-T4. »2«tWOJKi2 08Aa> 

~r>1f2 0 9©a#Ilsl»Kc. S 6(CH 1 ©IWHESEW* 

C0 0 2 9 ]»lSOfc«teJ:CJPW2S6lllWCC*Jl»T % I 
GBT30 3, 2 0 3©y-h®££§l#Ttf3 
^^304. 2 0 45i, #tf©h^>> ? ^^CXMO 

H8»«c»98<0»3|B««©HH«K* 

*riar**. 0insfeW©»tft2O 8jc*b^ts©^ 

ffiin410-C*>0, IGBT40 1^7U, 
^*EE^ft< i4>2 5V«±fcft-3fci«-fflta4 1 0 

tcmtiztik'^nm&Mo sfet40 3 x-mm-t 

*>6y- hSE*I GBT40 1 (C#iL, IGBT40 
l^r^^?^^,, C(DIGBT4 0 1B«6*ffliSffS 

^Lr4tj0, ffi*SSisS^>^ I GBT<b«;Stiri^fe 
igbt4o i*ai/r«nmr. *o 

4 0 5 0±ffi(Dlfi?:i^$ tMO S F E T 4 0 2?:^ 
>3#^> Q C(Dtt, MO SFET404(iI GBT4 

€^t-5iMOSFET403^t 
>«JBitt0. ffi$x4 10«IGBT40 1 ©Y- hffi 

+tmmb, »/h«»friaia4 i o, mosfet4o 

40 3*y<tiyMOSFET4 0 2*fflLr«n. IGBT4 
0 1©^- ME«MOSFET4 0 2©^>ffitS-C^ 
rs*E#EnttSft-5. ai/^$«*ttMOSFET4 
0 2CD»*r««W«:6*--ffi«ai«cS. ^/cffiiS4 1 
0* IGBT40 loy-hS^iSftf^Ci-C, * 
©W^tt^^W^-^ • ^-»;>h>F^>^X^© 

ffl*Wtt«c«t« c i ra u 1 *w&&mb*$Wt 
i c $/cMOSFET40 3« I GBT4 0 

50 I^Lt^t^MOSFET4O30Fl/>f 
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<t & n u ^ £HBE*5 2 5V eLt-ecDiwaoa/h** *» 

[ 0 0 3 0 ] B 9 tt*^0»4S8»«0|BIISSajflE*7n 
"TBr**. ffita5 12<bMOSFET5 03tIGB 

t 5 o i <oy- h«^«:«yj\«*-c^r**ff*aani 

U I GBT5 0 1 ©ffi*«Ftt*^<^7P-7 * «/> 

tri5 1 2tf&3$gSfeft®&ffi4 1 0«C«S3U MOSF 
E T 5 0 3 «f 3^{S«©MO S F E T4 0 3CCtg^-T 

So 

[0 0 3 1 ] S/ctf^U-— >3>T>:/ (*^T>^) 
502£rIGBT50 l©x$ y^iMOSFET 
5 0 4Oy-h^lB(catt5 0 7*^LTS»U IE 
S&EI&g5 1 3*p6 I GBT5 0 1 (C^ftJUitfcy- 

*j:5ccLrc*s. bi otz&mio'msmtkfflomm 

ffi*4ftffiLT*~*T*^&ffi[aB (*~*|pl&g) 6 
0 8 te—Xtf A v ^3>3-/;b6 0 2 <DPS®(cSg! 

Or, a^«8E@K6 0 9 tt»/J\«tX-/ * ^@K6 1 
l^bT I GBT6 0 3©y- hfi?{CgS$nt^ 

ffiOjHttSfflWUr^-B. ft. IGBT6 0 3«««tft 
ffi^^tt#-c&3 0 raBra^«^B^93||ltMo 

sci4 1 oimm*?zm*&Lx. t/Nou^ 

S§6 1 l*SMOS-FET4 0 3(CfflS-r-5j»#*-r5. 
[ 0 0 3 2 ] 0 1 1 »MfBiaE4rflME-r« h ^>S>* £ 

CCrttF7>^^iltMOSFET Lte« 
£^"r„ ««K <H0£B(c^Sft£iaB%& ( 
^^304, 2 0 4^i*^U-S/3>T>^5 0 

#9£lt0i ltt^otfta. si 

[ 0 0 3 3 ] Hi 1 3 ttH5{CS0fcffl*1*tt^t5^ 
"7 -MO S F E T£0 6 CDH&OCigffl L/cti^CDSbfPiS 
S50 r & £ 0 MOSFET CDffl*49tt3M*«iJ!©H»* 

EEotBttttTBaori^s. fWB«as«ecteCir. ig 
b t <b«»a^isKRa e sK/h«tt«i»@e« 1 ? r/t? 
HE^Cims. JE(c|g«rtgK*fc$aor l 
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[0 0 3 4] #«!IBMOSy-Hllh7>y 
[0035] 

0 1 K:*«?Btt, - ^'j>h>F7 

«*ojtei-r^ 0 »2cc»i©»»*<>fc6-rMosy 
BarsAcc, KuY>«ff**-*rsHB*f«Rrr 

[BBonWOtMP!] 

[01] I GBT*ffll»to*»93©»ril6»W©^cffl 

30 [#2] A-f st?— 7 ■ h> h^>^X*t?(D« 

[03] ;19-M0S FETTOmSKMRS^FO^^^^ 
*BE • 

[04] 9 • #-*)l'b>b : 7>V>XZ<DW} 

[05]Bff2 5OV, *>mK0. 16QCDA7-M 
0SFET(DIU^«f14S 

[06] A-/^-^ - 4T-i;> h>h^>zJXZ%m^ 

40 [07] I GBTtffl^te«SWcD»2IB»«©^cffl 
@BS!B«D@BH 

[08] *^CD03llteFiO*jAcffliaB«SOIilB^ 
[09] «#^(D«49ltR^^cffiBB«»DSIBB 
[010] ^99O05llttM(D^^BHmC)BB 
0 

[011] URfbtf^i^M^jAoKeM^rB 
[012] :au»*MHF4»&y~ h«hF«:flI*>*a/h« 

{g^> « l»UBEEOittAl*nM0Ar « a u ^ ^MJEOS: 

^^•T0 

50 [013] 05©tB*^Wt^'7-MOSFET 
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30 L 6 0 1 
3 0 2, 6 0 2 



10 1. 20 1, 
1 0 2. 2 0 2, 



1 0 9. 2 0 7, 
110. 3 12 

1 1 2. 

2 0 3, 
2 0 4. 



1 06-1 0 8. 
3 0 5. 3 0 6. 
5 0 6 — 5 1 2. 

3 0 7. 4 1 1, 5 1 3. 



2 09, 

3 0 3, 



3 1 1 
5 0 1 



607 



4 02-4 0 4, 5 0 3-5 0 5, 



MOSFET 



3 0 8 



} 



C9) 

* 1 0 3 

rt+j^V 1 0 4, 1 0 5, 3 0 4 

* 

1 1 1. 205. 20 6, 2 0 8, 
3 0 9. 3 1 0, 40 5-4 1 0. 
6 0 5. 6 0 6 

6 10 * 3 1 3 

10 4 0 1.603 
I GBT 

5 0 2 

6 0 8 
6 0 9 
8S : 
6 1 1 
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3U7j$rfg*g: 2A/d I y 
iflSi; 5 0 O^s/d i v 
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1 08* — >' 



1 07 
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^I'W 1 A/d i v 
_ :^ls??WE 2V/div 
^-^SS: lmA^f-yT' (max. 6mA) 




-10 3 



1 1 1 



S—i o a 



[07] 



[05] 




: 1 A/d i v 

: KI/-OIE 2V/d i v 



2 0 7 



4 0 8 - 



2,0 2 -!=- 




xJt-T' 



2 0 3 



2 05 



CH8] 



4 0 9 4 10 



■ 

J 



l*n — -4 0 3 



»H¥9-2 8 0 1 4 7 



[@9] 



512 



f 5 0 5 5 0 8 



SOB 



5 0 8 5 0 2 



5 1 3 



[H10] 



6 08- 



6 0 2 r±r 



"U 



0 9 < 



6 0 4- 



6 0S 



6 10 



i- 



6 0 7 
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